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Pott’s puffy tumor (PPT) is a condition that is characterized
by frontal bone osteomyelitis, which may be associated
with sub periosteal abscess [1]. An English surgeon, Sir
Percival Pott, first described Pott’s puffy tumor in 1760 and
explained it in his own words as “a puffy, circumscribed,
indolent tumor of the scalp, and a spontaneous separation
of the pericranium from the skull under such a tumor” [2].ulaziz Almoosa, King Abdula-
ard, Al-Hassa, Saudi Arabia
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al Specialist Hospital & Research C
s article under the CC BY-NC-NDSir Pott initially thought that trauma was the only cause for
this condition, but he later discovered that frontal sinus
infection is the leading cause of PPT. Due to the wide use of
broad spectrum antibiotics, its incidence has dramatically
decreased [3], but the exact incidence is unknown. How-
ever, Clayman et al found that PPT may be seen in up to
0.5% of cases of acute and chronic sinusitis [4,5].
The infection in PPT typically spreads from the frontal
sinus into the frontal bone via direct extension or through
septic emboli [3].
PPT can affect all age groups and has a male: female
ratio of 9:1. It is noted that adolescents are affected more
frequently. This is thought to be due to high vascularity of
the diploic venous system, and the accelerated growth of
the frontal bone at this particular age [6e8]. The most
common factors leading to PPT are frontal sinusitis and
trauma [9]. Other rare etiologies include hematogenous
spread of sinusitis, retrograde thrombophlebitis through
the diploic veins, or even an insect bite [10,11]. Signs andentre (General Organization), Saudi Arabia. Production and hosting
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Figure 2 Lateral view of Fluctuant firm swelling over the
right frontal area with mild right periorbital swelling.
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headaches with or without fever. These clinical manifes-
tations usually progress slowly, however, rapid progression
may suggest the development of complications [12]. The
most common cultured organisms are the same organisms
causing chronic sinusitis: streptococci, staphylococci, and
anaerobes [13].
PPT is a serious condition because it is associated with
high rate of intracranial complications such as meningitis,
subdural and epidural empyema, cerebral abscess, and
cavernous sinus thrombosis or superior sagittal sinus
thrombosis [14,15]. The diagnostic modality is the contrast
enhanced CT scan of the brain and sinuses. The most
important aspect in the management of PPT is early diag-
nosis, early use of proper antimicrobial therapy, and urgent
surgical intervention to prevent serious complications
[16e18].
2. Case report
A previously healthy 9-year-old girl presented with a one-
month history of intermittent moderate frontal headaches
after head trauma. She stated: “A swing fell over her
forehead”. She subsequently developed forehead swelling,
which was later diagnosed as frontal sinusitis. She made a
complete recovery after a course of oral antibiotic. Two
weeks later, the swelling reappeared, and she was treated
with a course of both IV and oral antibiotics but without
significant improvement. She denied any history of fever,
nasal discharge, or cough.
Upon examination, she had an undulating erythematous
firm swelling over the right frontal area with mild rightFigure 1 Frontal view of fluctuant firm swelling over the
right frontal area with mild right periorbital swelling.periorbital swelling (Figs. 1 and 2). Normal pupillary re-
flexes and extra-ocular eye movements were intact. There
were no meningeal signs that were elicited, and no
neurological deficits were present.
Laboratory tests showed a normal CBC and normal in-
flammatory markers.
Brain imaging including a CT scan and MRI showed signs
of frontal bone osteomyelitis with sequestrum formation
and abnormal communication between the two frontal si-
nuses, both of which were filled with fluid (Fig. 3).Figure 3 Computed tomography of the brain (CT scan)
showing frontal bone osteomyelitis with sequestrum formation
and abnormal communication between the two frontal sinuses,
both filled with fluid.
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involved pediatric infectious diseases, ENT and neurosur-
gery. The patient was empirically treated with broad
spectrum intravenous (IV) antibiotics Clindamycin and
ceftriaxone.
Urgent surgical intervention was done by functional
endoscopic sinus surgery (FESS) and a craniotomy with a
flap to repair the defect (Fig. 4).
Sterile culture from the frontal bone, which was taken
intra-operatively, grew Aspergillus fumigatus. Bone histo-
pathology showed fungal hyphae. Voriconazole was initi-
ated with a high dose (9 mg/kg/dose) every 12 h. She was
kept on the voriconazole for 6 months because of the
chronic nature of the osteomyelitis. Laboratory tests were
used to closely monitor for signs of voriconazole toxicity.
Fortunately, there was no toxicity detected. She showed
significant improvement with complete clinical and radio-
logical resolution at the end of her six-month treatment.
3. Discussion
Pott’s puffy tumor is a very rare condition and nothing from
previously reported cases detailed fungal species as a
causative agent. However, the most commonly cultured
organisms in PPT are Streptococci, mainly Streptococcus
milleri which was found in approximately 50% of the re-
ported cases, Staphylococci, anaerobes, namely Fuso-
bacterium and Bacteroides, and less commonly Proteus and
Pseudomonas [11,19e23]. In our case, the surgical culture
from the frontal bone grew A. fumigatus, which is abnormal
to have grown as a fungal organism in an immunocompetent
individual.Figure 4 Post functional endoscopic sinus surgery (FESS) and
craniotomy with flap to repair the defect.In regards to diagnosis, computed tomography (CT) of
the brain is the best diagnostic modality in such cases. It
helps in the critical assessment of the sinuses as well as
gauging the extent of the disease to rule out any intracra-
nial complications [24,25]. In our case, a brain CT scan
showed signs of frontal bone osteomyelitis with sequestrum
formation, which indicated a chronic infection, and an
abnormal communication between the two frontal sinuses,
which were both filled with fluid, which could be a post-
traumatic occurrence.
Pott’s puffy tumor is considered to be an emergency
medical condition, and broad spectrum antibiotics should
be initiated as soon as possible along with urgent surgical
intervention which may include: sinus wash-outs, percuta-
neous aspiration, trepanation, endoscopic sinus surgery, or
craniotomy [23]. Functional endoscopic sinus surgery is a
safe and less invasive surgical procedure [26,27]. The de-
cision of whether or not a craniotomy is indicated depends
on the size of the intracranial fluid collection [28].
In our case, a combined surgical approach was coordi-
nated by ENT and neurosurgery. FEES along with crani-
otomy, aspiration of the sub periosteal collection,
sequestrectomy, and frontal bone debridement were all
conducted at the same time.
Furthermore, antimicrobial therapy should be tailored
according to the cultured organism [29]. In our case, we
started voriconazole which is an antifungal agent that is
known to be fungicidal against most of the Aspergillus
species.
Furthermore, a high dose of voriconazole is the best
regimen for such condition [30].
We conclude that although PPT is rare, it still must be
part of the differential diagnosis of forehead swelling and
headache, especially if it was preceded by sinusitis or
trauma. Broad spectrum antimicrobial therapy should be
initiated immediately after surgical intervention. Adequate
sampling should be attained for cultures, and serious
consideration should be given to the possibility of fungal
infections.
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